Central innervation of the rat ependyma and subcommissural organ with special reference to ascending serotoninergic projections from the raphe nuclei.
The subcommissural organ (SCO) and the cerebral ependyma receive serotoninergic innervation, but little is known about their origin in the raphe nuclei. Application of the retrograde tracer cholera toxin subunit B (ChB) in the third ventricle resulted in uptake in ependymal axons and backfilling of perikarya in the dorsomedian part of the dorsal raphe nucleus, immediately under the caudal aqueduct. By using dual staining with antisera against serotonin and ChB, a portion of the retrogradely labeled neurons was observed to co-store serotonin. Phaseolus vulgaris-leucoagglutinin (PHA-L) was injected into different raphe nuclei to fill the neurons in the same areas where the retrogradely labeled neurons were found. PHA-L injection in the midline of the dorsal raphe nucleus gave rise to ascending axonal processes in the mesencephalic central gray, from where they entered the periventricular strata and the third ventricular ependyma. In the cerebral ependyma, large numbers of positive fibers were consistently found in the ventral part of the lateral ventricles and in the dorsal part of the third ventricle. A large number of PHA-L-immunoreactive fibers were observed in the hypendymal layer of the lateral part of the SCO. Terminal fibers near the ependymal cells were also observed. In all cases, the PHA-L injections labeled innervating fibers both within the ependyma and in the SCO, whereas injections into the median raphe nucleus or in other raphe nuclei (i.e., the raphe pallidus and the raphe pontis) labeled fibers neither in the SCO nor in the ependyma. This study shows that a specific group of predominantly serotoninergic neurons innervates both the ependyma and the SCO and is probably involved in cerebrospinal fluid regulation.